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      Abstract 
The focus of this research is to analyze the students' spatial abilities and mathematical dispositions in 2 
cooperative learning models. This study aims to determine (1) Is there any significant difference between 
students' spatial abilities taught by using  Realistic Mathematic Education (RME) learning and students' spatial 
abilities taught by using STAD type of cooperative learning? (2) is there any interaction between learning and 
students' initial mathematics abilities against students' spatial abilities ? This research is a quasi-experimental 
research. The population of this study were students of class X MAN 2, 2019/2020 Deli Serdang. The research 
sample was taken randomly in order to obtain two sample classes. The experimental class I received the 
Realistic Mathematic Education (RME) learning model and the experimental class II received the STAD type of 
cooperative learning. The instrument are consisted of a spatial ability test and a learning disposition 
questionnaire. Data analysis was performed using two-way analysis of variance (ANOVA). The results showed 
that (1) there was a significant difference between students' spatial abilities taught by using Realistic 
Mathematic Education (RME) learning and students' spatial abilities taught by using STAD type of cooperative 
learning (2) there was an interaction between learning and students' initial mathematical abilities towards their 
spatial abilities. 
Keywords:Realistic Mathematic Education (RME), students' initial mathematics abilities, Student Teams 
Achievement Division (STAD), Spatial, ANAVA 
Abstrak 
fokus penelitian ini adalah untuk menganalisis kemampuan spasial dan disposisi matematis siswa pada 2 model 
pembelajaran kooperatif. Penelitian ini bertujuan untuk mengetahui (1) apakah terdapat perbedaan yang 
signifikan antara kemampuan spasial siswa yang diajar melalui pembelajaran Realistic Mathematic Education 
(RME) dan kemampuan spasial siswa yang diajar melalui pembelajaran kooperatif tipe STAD? (2) apakah 
terdapat interaksi antara pembelajaran dan kemampuan awal matematika siswa terhadap kemampuan spasial 
siswa?  Penelitian ini merupakan penelitian eksperimen semu. Populasi penelitian ini adalah siswa kelas X  
MAN 2 Deli Serdang.  Sampel penelitian diambil secara acak sehingga diperoleh dua kelas sampel. Kelas 
eksperimen I mendapat model pembelajaran Realistic Mathematic Education (RME) dan kelas eksperimen II  
mendapat pembelajaran kooperatif tipe STAD. Instrumen yang digunakan terdiri dari tes kemampuan spasial 
dan angket disposisi belajar. Analisis data dilakukan dengan analisis varians dua jalur (ANAVA). Hasil 
penelitian menunjukkan bahwa (1) terdapat perbedaan yang signifikan antara kemampuan spasial siswa yang 
diajar melalui pembelajaran Realistic Mathematic Education (RME) dan kemampuan spasial siswa yang diajar 
melalui pembelajaran kooperatif tipe STAD (2) terdapat interaksi antara pembelajaran dan kemampuan awal 
matematika siswa terhadap kemampuan spasial siswa. 
Kata Kunci: Realistic Mathematic Education (RME), KemampuanAwalMatematik (KAM), Student Teams 
Achievement Division (STAD), Spasial, ANAVA 
INTRODUCTION 
Mathematics is an applied science that can be applied in various forms. Almost all human activities 
are related to mathematics (Fitri, Syahputra, & Syahputra, 2019; Kulsum, Hidayat, Wijaya, & 
Kumala, 2019; Wijaya, Purnama, & Tanuwijaya, 2020). In addition, mathematics is one of the most 
preferred fields of study during the teaching and learning process in schools (Desania, Sinaga, Lubis, 
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& Syahputra, 2020; Wijaya, Sukma, Purnama, & Tanuwijaya, 2020). This can be seen from the lesson 
hours that students must take in school. Not only at school, even the majority of parents at home 
provide their children with additional mathematics learning by enrolling their children to take math 
courses. In addition, mathematics is one of the basic sciences that has a very important influence in 
life (Dini, Wijaya, & Sugandi, 2018), because it can prepare and develop students' abilities to think 
logically, kindly, and appropriately to solve problems that occur in everyday life (S. N. Dewi, Wijaya, 
Budianti, & Rohaeti, 2018; Hutajulu, Wijaya, & Hidayat, 2019; Napitupulu, Syahputra, & Sinaga, 
2020). Formal education in Indonesia has not provided sufficient stimulation for the development of 
children's intelligence, because it only develops certain abilities and does not stimulate the function 
and role of the right brain.  
To improve learning outcomes as planned, an increase in the learning process is needed 
(Bernard, Sumarna, Rolina, & Akbar, 2019; Syahputra & Utami, 2019). A quality learning process is 
a necessity. Various efforts have been made by the government to improve the quality of human 
resources in Indonesia. One of the steps is to develop learning tools (Syahputra&Utami, 2019). The 
material presented must be combined with a learning model that is in accordance with the needs of 
students so that learning is more comfortable. In addition to depending on the learning approach or 
model, student achievement in the learning process is also influenced by students' initial mathematical 
abilities, or what is often referred to as KAM. Initial ability describes the readiness of students to 
receive lessons that will be delivered by the teacher (Napitupulu, Syahputra, &Sinaga, 2020).  The 
formation of initial abilities is influenced by the quality of learning experienced by students if 
previous learning is not effective, then the learning outcomes cannot achieve the learning objectives 
that have been set (Fitri, Syahputra, & Syahputra, 2019). 
The current condition is that students' mathematical thinking skills in Indonesia have not 
developed optimally and are still low (Aminah, Wijaya, & Yuspriyati, 2018). Facts that can be used as 
indicators of the low quality of mathematics learning in Indonesia, such as the results of the Trends in 
International Mathematics and Science Study (TIMSS) and the Program for International Student 
Assessment (PISA) (Purnama, Wijaya, Dewi, & Zulfah, 2020). From the results shown by TIMMS 
and PISA Indonesia only mastered lessons up to level 3 or intermediate level, while many other 
countries had levels 4, 5, even 6. Research by TIMSS 2007, TIMSS 2011, and PISA 2009 explained 
that Indonesian students ability to answer mathematics to a low international standard. 
In mathematics geometry is the key to understanding nature with all its forms in the world. 
According to Kartono (Khotimah, 2013) based on a psychological point of view, geometry is an 
abstraction presentation of visual and spatial experiences, for example fields, patterns, measurements 
and mapping. Geometry not only develops students' cognitive abilities but also helps in forming 
memory, namely concrete objects to be abstract (Wijaya, Tang, & Purnama, 2020). Based on this 
opinion, geometry is an important material in learning mathematics. In geometry, spatial ability is not 
only an ability that students only have to master in order to better understand the concept of spatial 
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shapes, but spatial ability itself indirectly affects overall mathematics learning outcomes (Wijaya, 
Ying, & Suan, 2020). If viewed from the context of everyday life, spatial abilities also need to be 
improved because spatial abilities do not only play an important role in success in mathematics and 
other subjects. However, in reality the students' spatial abilities are still low and problematic. Some of 
the findings that occurred at MAN 2 Deli Serdangschool were based on the results of diagnostic tests 
that students still had difficulty understanding and solving questions designed to develop students' 
spatial abilities. 
In this problem there are still many teachers who apply conventional learning (Wijaya, Dewi, 
Fauziah, & Afrilianto, 2018; Zhang, Zhou, & Wijaya, 2020). Such learning (teacher centered) is 
already considered traditional and is no longer suitable for use (D. P. Dewi, Mediyani, Hidayat, 
Rohaeti, & Wijaya, 2019). This is because students cannot be creative and express their ideas, 
students are only given various information and exercises regarding the material. Students should 
build their own thinking patterns related to mathematical ideas and concepts, so that if there is a 
problem or condition in various forms, students can solve the problem. In this case the researcher 
seeks to improve spatial abilities by creating innovative mathematics learning, involving cognitive, 
affective and psychomotor aspects. In order to further optimize the students' spatial abilities, the 
teacher can design a learning process that involves students actively. The teacher involves active 
student activities during the teaching and learning process and creates teaching materials that have 
divergent questions. Alternative solutions that can overcome problems in mathematics education are 
to increase both the quantity and quality of learning through Realistic Mathematic Education (RME) 
and Cooperative Learning. Learning using the Realistic Mathematic Education approach can make 
students active and motivated to learn. Meanwhile, cooperative learning can help students improve 
positive attitudes in mathematics. Individual students build confidence in their ability to solve 
mathematical problems (Fitriani, Suryadi, & Darhim, 2018; Tamur, Juandi, & Adem, 2020). 
Spatial abilities are mental abilities that are concerned with understanding, manipulating, 
rotating, and interpreting visual relationships. The spatial abilities discussed in this study are the 
students' ability to imagine the shape or position of a geometric object viewed from a certain point of 
view, state the position between the elements of a space, construct and represent geometric models 
drawn on a flat plane, and predict and determine the actual size of the visual stimulus of an object .  
Learning with Realistic Mathematic Education begins with activities that use concrete objects 
or contexts that are close to the student's world so that it makes it easier for students to relate to the 
concept of the lesson. Learning with Realistic Mathematic Education uses a philosophical foundation 
of constructivism. The view of constructivism is knowledge constructed by humans little by little 
whose results are extended through a limited context. Learning based on constructivism builds 
students 'own understanding of new experiences based on students' prior knowledge (Jauhari, 
Kusmayadi&Mardiyana, 2014: 16). 
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STAD (Student Teams Achievement Division) is one of the simplest cooperative learning 
methods and is the method most often used. Slavin (2011) states that at STAD students are placed in a 
learning team of 4-5 people which is a mixture according to level of achievement, gender, and 
ethnicity. The function of this learning model is to ensure that all members in the team have really 
studied well and mastered the learning material. Research questions: 
1. Is there a significant difference between students 'spatial abilities taught through Realistic 
Mathematic Education (RME) learning and students' spatial abilities taught through STAD type 
cooperative learning? 
2. Is there any interaction between learning and students 'initial mathematics abilities against 
students' spatial abilities? 
 
METHOD 
This research uses quantitative research methods with the pretest-posttest method to see the 
difference between the experimental class and the controlled class.  research was conducted at MAN 2 
Deli Serdang where the population in this study were all students of MAN 2 Deli Serdang. This study 
used a randomly selected sample and selected class XI IPA-1 as experimental class I and class XI 




Class Treatment Posttest 
Eksperimen-1 X1 O 
Eksperimen-2 X2 O 
additional : 
X1 : teaching and learning activity withRME 
X2 : cooperative teachingtype STAD 
O : Post test 
RESEARCH RESULTS  
The students' mathematical spatial abilities were obtained from the post-test results in the 
experimental class I and the experimental class II. Processing and analysis of the spatial ability test 
data aims to determine the spatial abilities of students taught through Realistic Mathematic Education 
(RME) learning in experimental class I and taught through cooperative learning type STAD in 






Differences In Spatial Mathematical Ability Of Students Given A Model Learning Realistic Mathematis Education With 
Stad Type Of Cooperative Learning, Ara Yustiana, Edi Syahputra, Anita Yus      1027 
 
Table 2. 
Student Mathematical Spatial Ability Data 
Statistics 
Teaching and learning 
Experiment I Experiment II 
N 36 36 
Rata-Rata 80,45 71,32 
Stdev 9,69 11,17 
 
In Table 2 above, it shows that the average mathematical spatial ability of students who 
received Realistic Mathematic Education (RME) learning was 80.45, while the average value of 
students' mathematical spatial abilities in cooperative learning type STAD was 71.32. So the average 
mathematical spatial ability of students in experimental class I was better than the average 
mathematical ability of students in experimental class II. 
ANOVA Prerequisite Test for Student's Spatial Ability 
The normality test is intended to see whether the data of students' mathematical spatial 
abilities in both classes is normally distributed or not. This normality test was carried out using the 
Kolmogorov-Smirnov statistical test on both data classes, with the following hypothesis testing: 
H0: The sample comes from a population with a normal distribution. 
Ha: The sample comes from a population that is not normally distributed. 
The H0 test criterion is accepted if the probability (sig) obtained is greater than 0.05 and is 
rejected in other cases. To test this hypothesis, the Kolmogorov-Smirnov test was used. The output of 
the calculation of the data normality test of students' mathematical spatial ability in the experimental 
class I and experimental class II can be seen in Table 3 below: 
Table 3. 






Statistic df Sig. 
Special score 1 .088 36 .200
*
 
2 .123 36 .187 
 
Based on Table 1.3, it can be seen that the Kolmogorov-Smirnov probability (sig) value of 
students' mathematical spatial ability in the experimental class I is 0.088 and in the experimental class 
II is 0.123. This shows that the probability value (sig) is greater than 0.05. This means that H0 is 
accepted or in other words, the students' mathematical spatial ability data comes from a normally 
distributed population. 
The homogeneity test was carried out using the Homogeneity of Variances (Levene Statistic) 
test which was intended to test the homogeneity of the variance of the two classes on students' 
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mathematical spatial abilities between experimental class I and experimental class II. The testing 
hypothesis is. 
H0: The sample comes from a homogeneous data group variance 
Ha: The sample comes from the variance of the data group which is not homogeneous 
The H0 test criterion is accepted if the probability (sig) obtained is greater than 0.05 and is 
rejected in other cases. The output of the homogeneity test of students' mathematical spatial ability 
data in the experimental class I and experimental class II can be seen in Table 4 below. 
Table 4. 
Results of the Mathematical Spatial Ability Homogeneity Test 
  Levene 
Statistic 
df1 df2 Sig. 
Special score Based on Mean 1.696 1 70 .197 
Based on Median 1.322 1 70 .254 
Based on Median and 
with adjusted df 
1.322 1 69.915 .254 
Based on trimmed mean 1.744 1 70 .191 
Based on Table 4, it can be seen that the probability value (sig) is 0.197. This shows that the 
post-test probability (sig) value is greater than 0.05. This means that the students' mathematical spatial 
ability data comes from the variance of the same or homogeneous data groups. 
Hypothesis testing 
Based on the results of the test requirements that have been met, to test whether there are 
differences in the spatial abilities and dispositions of students who are taught Realistic Mathematic 
Education (RME) learning and are taught through STAD type cooperative learning and to test 
whether there is an interaction between learning and students' initial mathematical abilities spatial and 
student dispositions.  
Hypothesis testing that has been formulated uses two-way analysis of variance using the F statistic 
with the formula and criteria set. The results of the calculation of the hypothesis test analysis with the 
help of the SPSS 17 program can be seen in Table 5 below 
Table 5. 
ANOVA Test of Students' Spatial Mathematical Ability 
Source Type III Sum 
of Squares 
Df Mean Square F Sig. 
Corrected Model 2641.798
a
 5 528.360 5.252 .000 
Intercept 232300.059 1 232300.059 2309.289 .000 
students' initial 
mathematics abilities 
397.200 2 198.600 1.974 .147 
Model 680.241 1 680.241 6.762 .011 
KAM * Model 705.814 2 352.907 3.508 .036 
Error 6639.188 66 100.594   
Total 425305.000 72    
Corrected Total 9280.986 71    
a. R Squared = ,285 (Adjusted R Squared = ,230) 
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H0 : There is no difference in mathematical spatial ability between students who are given 
Realistic Mathematic Education (RME) learning and cooperative learning type STAD. 
Ha : There are differences in mathematical spatial abilities between students who are given 
Realistic Mathematic Education (RME) learning and cooperative learning type STAD. 
          
          
Information: 
αi: The average spatial ability of students due to Realistic learning Mathematic Education (RME) 
Based on Table 5, the results of the analysis of variance for the learning model obtained a 
probability value (sig) for the learning model of 0.011. Because the probability value (sig) is smaller 
than 0.05, which means there is enough evidence to reject H0. So it can be concluded that there are 
differences in mathematical spatial abilities between students who are given Realistic Mathematic 
Education (RME) learning and cooperative learning type STAD. 
Based on Table 5, the results of the analysis of variance for the students' initial mathematics 
abilities * model line obtained a probability value (sig) for the students' initial mathematics abilities * 
model row of 0.036. Because the probability value (sig) is smaller than 0.05, which means there is 
enough evidence to reject H0. So it can be concluded that there is a significant interaction between the 
learning model and students' initial mathematics abilities on students' mathematical spatial abilities. 








Figure 1.Interaction between Learning Model and students' initial mathematics abilities 
against Students' Spatial Mathematical Ability 
From Figure 1, it can be seen that in the high category KAM with Realistic Mathematic 
Education (RME) learning has an average of 85.36 while the STAD type cooperative learning has an 
average of 68.33. The difference in the average mathematical spatial ability between Realistic 
Mathematic Education (RME) learning and STAD type cooperative learning is 17.03. In the medium 
category KAM with Realistic Mathematic Education (RME) learning has an average of 82.01 while 
the cooperative learning type STAD has an average of 71.35. The difference in the average 
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mathematical spatial ability between Realistic Mathematic Education (RME) learning and STAD type 
cooperative learning is 10.66. In the low category KAM with Realistic Mathematic Education (RME) 
learning has an average of 68.75 while the STAD type of cooperative learning has an average of 
72.50. The difference in the average mathematical spatial ability between Realistic Mathematic 
Education (RME) learning and STAD type cooperative learning is 3.75. Because the low category 
KAM in Realistic Mathematic Education (RME) learning is lower than the low category KAM in 
STAD type cooperative learning so there is an interaction between the learning model and KAM on 
students' mathematical spatial abilities.  
Spatial abilities are mental abilities that are concerned with understanding, manipulating, 
rotating and interpreting visual relationships. In this study students are said to have spatial abilities if 
students are able to imagine the shape or position of a geometric object seen from a certain point of 
view, students are able to state the position between the elements of a shape, students can construct 
and represent geometric models drawn on the data plane and students can predict and determine the 
actual size of the visual stimulus of an object. 
After doing the research, the results obtained were the results of the research where the 
average post-test experimental class I was 80.45 and the post-test average experimental class II was 
71.32. These results indicate that the students' mathematical spatial abilities in the experimental class I 
were higher than those in the experimental class II. The statistical test results for the hypothesis are 
known from the ANOVA results obtained from the probability value (sig) of 0.011 which is smaller 
than the probability level (sig) of 0.05. So it can be concluded that in this study there are differences 
in the mathematical spatial abilities of students taught by Realistic Mathematic Education (RME) and 
cooperative learning type STAD. In this case, the mathematical spatial abilities of students taught 
with Realistic Mathematic Education (RME) were higher than those taught by cooperative learning 
type STAD. 
From the observations of the characteristics of Realistic Mathematic Education (RME) 
learning and STAD type cooperative learning, the occurrence of differences is a natural thing. 
Theoretically, Realistic Mathematic Education (RME) learning has several advantages. These 
advantages concern the characteristics of Realistic Mathematic Education (RME) learning, namely 
using concrete problems (Lubis, Ariswoyo, & Syahputra, 2020). When facing concrete problems, 
students will use solving strategies to transform concrete problems into math problems (Sister, 
Syahputra, & Sinaga, 2020; Tanjung, Syahputra, & Irvan, 2020). In this study, students were invited 
to jointly create mathematical models in the form of mathematical expressions or in the form of 
diagrams or graphs, either individually or in groups. The model created by students and teachers can 
increasingly improve students' mathematical spatial, so that efforts to educate students through 
Mathematic Education (RME) learning can provide good results. As in the results of research 
conducted by Syahputra (2013) concluded that the spatial abilities of students who were taught using 
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a realistic mathematical approach were better than the spatial abilities of students who were taught 
using a conventional approach. Likewise, the research results of Yulianty (2019) concluded that there 
were differences in the ability to understand mathematical concepts between students who were taught 
using a realistic mathematics approach and conventional learning after controlling for students' initial 
abilities. 
In the type of STAD cooperative learning which prioritizes cooperation between students to 
achieve learning goals. Students in cooperative learning type STAD motivate each other to be better 
and help those who are in trouble. In cooperative learning type STAD, the teacher gives individual 
quizzes as feedback to test students' abilities towards the material that has just been studied and 
presented. This can also encourage students to be more serious when discussing with their group of 
friends. Seriousness in group learning can help students to solve problems faster when compared to 
learning individually. STAD type of cooperative learning creates interactions between students and 
teachers and students. Students play an active role in the STAD-type cooperative learning process and 
the contribution between students in learning can be seen when discussing with a group of friends to 
solve the problems contained in LAS and during presentation (presentation of results). Likewise, 
student-teacher interactions occur during discussions where the teacher must be able to intervene if 
they find that students are not clear about the instructions or they cannot complete the group 
assignments given, but must recognize how important the assistance is for students so that they are 
more dependent on one another. each other, rather than depending on the teacher. In addition, teachers 
and students in cooperative learning type STAD together make conclusions from the results of the 
presentations that have been presented. Therefore, the interactions that occur are multi-directional. 
However, overall the results of students' mathematical spatial abilities learning with Realistic 
Mathematic Education (RME) were higher than the STAD type of cooperative learning. 
 
CONCLUSION 
Based on the results and discussion of the mathematical spatial abilities of students who learn 
through Realistic Mathematic Education (RME) learning and cooperative learning, it is concluded that 
there are significant differences in the mathematical spatial abilities of students who learn through 
Realistic Mathematic Education (RME) learning and those who learn through cooperative learning. 
There is an interaction between the learning model and KAM on students' mathematical spatial 
abilities. This means that the interaction between the learning model (Realistic Mathematic Education 
(RME) and Cooperative Learning) and KAM has a significant effect on students' mathematical spatial 
abilities. 
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